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The College Aviation Group of the Technical High School, Hanover. ¥

By
%. Blume.

The Glider of the College Aviation Group wés construoted
from a design of Dz, Iné. G. Madelung, and under his direoction
by the Svudents of the Hanover Technlcal High School, Hessrs.

W. Blume, Hentsen, Hartens, as studentd’. work. They were encour-
aged in this work and helped techniocally by Prof. Dr. Ing. A.
Pr8ll and Dipl. Ing., H. Dornier, Ghief Engineer of the "Hawa'
Concern. The aerodynamlcal characteristics and stablllty were
tested in the (_lattingen Aerodynamical Leboratory (See Figs. 3
and 4). The glider was equipped with pneumatic tires =nd skids
by the Continental Rubber and Guttapercha Company.

_ The design and construction were based on the followlng
prinociples:

1. From an asrodynamioal point of view, the glider will be

made to descend as slowly as possible. A gliding angle and &
053 .

value P 300 may be reached by the cholce of a very good as-
- )

pect ra.ti:o > & profile of specially good penetration, avoidanoce of
dead resistances, and a very good form of fuselage.

2. For static requirements, rigidity and resistance are axr-
ranged to.meet the conditions of very varied loads.

3. The construotion is as simple as possible.

* Fram "Zeitschrift fir Flugteohnik und Motorluftsohiffahrt,"”
Hovember 15, 1921.




- -

4, Frox the prectioel voint of view, great ease of asser-

olirg 2anc cdamounting has been sought.

The shape and dimsnsions are given in Fig.- 1.

The wings are of the ocantllever type and havs a spa.n of
13.8 =« Tke chord of the wing in the ocenter is 1.45; at the
extreulties, 0.75 :;n. The wing area is 16 scii:az:e neters and tre
mean aspect ratic 1:10. For the pra.ct..‘.oa.l »essons above nen-
tioned, the wings are rade in three parts. The niddle part is
nade =ilth a constant profile so that 1t forms an angle of zero
incidence with the upver surf=ace of the fuselage. The center
wing is 365 om. thiok. In the outer parts the angle of incidenoce
técomes sma.ller'while &t the same time tke wings are reduced
in thiockness. |

The construction of the wing differs from the usual two-
gpar type. The maln spar 1s an I-besam ly:{ng in the mean line
of preasure and spsoialiy strengthened by means of girders anc
a ]'.a.ttioe work web. Tne dimensions of this bean hLiave been ar-
ranged witk a view to preventing damags to the glicer in case
1% should turn over on thé wing tips in ianding. The sper of-
fers great ssouvrity sinoeq the factor of safsty ls everyrvhere
over five, and in parts, exceeds ten. By glving a suitable fora
to the flenges the welght is reduced to & minimum. The part of
the ving in front of the spar is coversd with plywood and, itk
.the spar forne a2 rigld torsion tube. Thils tube has sverywhers
& faotor of safety of at least 3.5 and also increases tkhe faotor
of safety of the I-beam. By this arrangement an esxtremely rigild

and strong wing ls secured as well as a very smooth and firm
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leading edge, thereby ensuring a good preservation of the proiile.

The wein ribs are at a distance of 0.5 m. from each other.
They are standard ribs, each being able to support a weight of
about 40 kg, By using sultable materials great economy can be
made in weight. In the spaces between the main ribs are pla;ced
seooncar: ribs in the forwvard part and on the upper' gide of tkre
rear part in order to strengthen the wing. The rear part is cov-
ered with a light, strong fabrig.

The wing is attached to the fusela_ge in three places. The
wain attachment is a bolt ;)oining the wing I-beam with the fus-
elage. The wing is also attached to the ends of two struts
whloh ars connected with two vertioal fuselags struts. K The bolts .
are essily aooéssible, ensurling rapld demounting.

The wing varts are intentionally over-dimensioned and are
slso so formed that when the bolts are loosened the wing can be
moved backward or forward by 30 om. When the bolts are tight-
ened the wing is again solid. It can therefore be exactly bal-
anced. For instance, it oan fly close behind another alrplane
of 7ery different weigkt without ceusing any change of positlon,
though with another type of airplane such change could only be
avoided by means of additional weight or an ineffiocient angle.

The form of the attachments Purther gives free action to
the wing and eliminetes all denger of the loosening of the bolts.
St111, as further seouriiy in case a severe stock on the wing
tips caused by a sideslip in landing should throw extra stress
on the snaller and weaker connections, fhe wing 1s supported by
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a short, strong strut connecting the wing spar witk the fuselage.

In designing the conneotions of the outer parts of the wirg
with the mliddle part, especial care was taken to make a connsc-
tlon whioch would be proof against la.nding shooks and sudden d=~cs
éuring flight. This is done by :nm:?ing special end spars from
the torsion tube to thrse polints, né.mely, to the two flanges of
the I-beam and %o the nose.

The flanges and web of the I~beam are aasembled by & fitting,
throwlng the bencing and tension stresses on the flange bolts.

A seocond .device with a bolt on the noss of the spar bears the
stress arising from head resistance and, in conneotion with the
main spar -fitting, that arising from torsion. 411 three holts
can easily be loosened gnd are quite aoccessible, so that the end’
rarts can be taksn off in a few minutes. This gives great facil-
ity for carrving out repairs.

The allerons are flaps, each having an ares of 0.83 squere
meters, Thsy are a.c"bua.ted by control wires.

The lfusela.ge was also designed in aocordance with the prin-
olples alrsady glven, especial value being attached to stebility,
simplioclty of oconstruction, and good view for the pilot. Tre 2o
of the nose of the fuselage and the arrangement of the cockplt
and fuselage un-der the wings-are based on aerodynamical grounds
and on the necesslty of giving the pilot the best possible view.
The tall was fixed as high as posaib]:e in order to give a large
angle of incldence at starting and landing.
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8o thet the pllot may be assured of amﬁle rrotection when
in diffiouvlities, tne fore rart of the fuselage has beeq madé
extra rigid. The strengthening device consists principally of
two strong ash Loops, stretching from the ross round the thiok-
est part of the fuselage and including the pilot's seat. These
hoops are connsocted with two cross bars to the forwerd pert of
the frezxe. The fuselage is ‘entirely covered with »lywood.

The tzll is.quadrangular and is construoted on the usual
framework prinocigzle. Tx3 eﬁds cre oovezed witk plywood and tie
upper and lower surfsces with fabric. In this way we get an
extreuely rligld and resistant struoture which is very llight,
welighing about 26 kg. .

The belanced slevator forms the horizontal portion of the
tall. It has an ares of 1l.875 square weters and is actuated
tkrough a bar., The axis of rotation is crosen so that 1%t lies
In ‘the center of pressure an& the bar does not rednire rmch
power. The unbalanced ruddesr lies above the fuselags. - It ;as
an a~ea of C.42 square meters and the fin an area of 0.2 square
meters. The rudder is aotuated through control wires, wkich,
21lke the var, are inslde the fuselage. Both slevator and rud-
aer ocar easlly be derounted. The arrangement of controls in
the cookpit 1s the one usuzlly adopted up to the present. and

conslsgts of laver and foot controls.
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The usﬁal nethod of launching was not adoptéd singe it ix-
volves great resistance at the start and is very'disadvant;geO"s
in the case of a glider. These conslderatlons led to the choloe
of a 1anding geer in which the wheels a~e replaced by bells,

The axls; of these ‘balls are in tne fuselage and are easily
acoessliole. Both tke axles and balls can easily oe rsplaced.
Under ths fusslege orly the bottom of the balis is vieible.

They cause scarcely any head reslstance and facilitate the tale-
off, Furthermore, on acccunt of the landing gear design the
rackire sar easily glide latsrally in oszse a side wind should te
blowing, and that without giving ri;e to any dangorcus stresses.

The rroblem of the landing gear has besn solved in & partio~
ularly ingenious way so as to form a pneumatio spring suspension.
One of “he three balls 1s placed at the pose as an iamact w';:ael;
the other two lle 2lrost under the center of gravlty of ths
glider. .

In desigﬁing the landing gear, ons of the requirerents was
to provlids pnewmztic supports which, in case of a crash, rrsserve
the =ing tips from injury.

The rperformance expscted from the onstruction of the glidez
were fully realized in tke Rhon Gliding Competitions of 1931L.

Translated by .Paris Offios, N.A.C.A.
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Fig, 1 - Glider of the Aviation Club of the Hanover Technical

High School.
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Fig. 2 - Performance of monOplane o‘llder of

the Hanover Technical nlz‘l School, 9/5/81.
Pilot Tinme Distance Helgn’c of
Martens| 1540" | 7500 m. ‘

starting point 400 m.
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oi the model of the gliding airplane.
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